Kaposi's sarcoma is a multifocal vascular lesion of low-grade potential that is most often present in mucocutaneous sites and usually also affects lymph nodes and visceral organs.
Introduction

General aspects of Kaposi's sarcoma
Kaposi's sarcoma is a multifocal vascular lesion of low-grade potential that is most often present in mucocutaneous sites and usually also affects lymph nodes and visceral organs. 1 Kaposi's sarcoma was first described in 1872 by Hungarian dermatologist Moritz Kaposi. From that time to the identification of human immunodeficiency virus (HIV) associated with acquired immunodeficiency syndrome (AIDS), Kaposi's sarcoma remained a rare tumor. While most of the cases identified in Europe and in North America occurred in elderly men of Italian descent or Eastern European Jews, the neoplasia also occurs in several other different populations: young black African men, children in pre-adolescence, receivers of allergenic renal transplant and other patients treated with immunosuppressive therapy. The disseminated and fulminant form of Kaposi's sarcoma associated with AIDS is referred to as epidemic Kaposi's sarcoma to distinguish it from the classical, African and transplant-related forms. In addition, Kaposi's sarcoma was identified in homosexual men without HIV virus. 2, 3 Although the histopathology of different types of Kaposi's tumors is essentially identical among the various affected groups, the clinical manifestations and course of the disease differ dramatically. 2 A key to understanding the pathogenesis of Kaposi's sarcoma was the discovery in 1994 of a gamma herpes virus, human herpes virus type 8 (HHV-8), also known as herpes virus of Kaposi's sarcoma. 4 HHV-8 has been identified in tissue biopsies of Kaposi's sarcoma of virtually all patients with different forms of the disease (classical, African, transplant-related and AIDS-associated), but was absent in the tissue not involved by the neoplasia. 2 Considered a rare disease, Kaposi's sarcoma in its classical form occurs more often in males, with a ratio of about 10-15 men for every woman affected. Among Americans and Europeans, the usual age of onset is between 50 and 70 years of age. 2 In the 1950s, Kaposi's sarcoma was recognized as a relatively common endemic neoplasia in native populations of equatorial Africa, comprising about 9% of all cancers seen in males in Uganda. In Africa, indolent or locally more aggressive forms of Kaposi's sarcoma occur at a man/woman ratio comparable to that observed for the classical tumor seen in North America and Europe. However, patients in Africa are significantly younger than European patients. A lymphadenopathic form is also seen in Africa, primarily in children in preadolescence, at a male/female ratio of 3 cases to 1, 2,5 and mortality rate of nearly 100% in 3 years. 5, 6 In 1969, the first case of Kaposi's sarcoma associated with immunosuppressive therapy in a patient with renal transplantation was described. Since then, it has been observed that several patients receiving renal transplants and other allergenic transplants who were treated with prednisone and azathioprine developed Kaposi's sarcoma shortly after initiation of immunosuppressive therapy. 2, 7 Estimates of the incidence of Kaposi's sarcoma among renal transplant recipients subjected to immunosuppressive therapy are between 150 and 200 times higher than the expected incidence of the tumor in the general population. The average time to develop Kaposi's sarcoma after transplantation is 16 months. 2 
Epidemiological aspects of epidemic Kaposi's sarcoma
In 1981, a disseminated and fulminant form of Kaposi's sarcoma was described in homosexual or bisexual men and was first reported as part of an epidemic now known as AIDS. 8 The etiology of AIDS is a retrovirus with tropism for T lymphocytes known as HIV. 9 The immune deficiency that characterizes AIDS is a profound disorder of cell-mediated immune functions. This immune dysfunction and deregulation of the immune system predispose patients to the development of a wide range of opportunistic infections and unusual neoplasm such as Kaposi's sarcoma. HIV can play an indirect role in the development of Kaposi's sarcoma. 9 Approximately 95% of all cases of epidemic Kaposi's sarcoma in the United States were diagnosed in homosexual or bisexual men. In the past, approximately 26% of all male homosexuals with HIV presented with or developed Kaposi's sarcoma over the course of AIDS. As a comparison, less than 3% of all heterosexual injection drug users with HIV developed Kaposi's sarcoma. The proportion of AIDS patients with Kaposi's sarcoma has declined dramatically since the outbreak of the disease was identified in 1981. 10 About 48% of patients diagnosed with AIDS in 1981 presented with Kaposi's sarcoma at diagnosis. By August 1987, this proportion had declined to less than 20%. The introduction of highly active antiretroviral therapy (HAART) delayed or 0212 14 13 30 39 54 58 59 102 87 110 83 79 93 77 82 102 86 83 72 64 68 58 65 56 20   27 116 167 297 398 485 585 656 754 760 786 721 633 541 559 448 398 408 376 423 353 311 308 282 269 291 268 269 111   Feminino   Número de casos   Masculino Source: SINAN-ministry of health [16] 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Source: SINAN -Ministry of Health. 16 prevented the emergence of HIV strains resistant to treatment and profoundly decreased viral load, leading to increased survival and decreased incidence of opportunistic infections among AIDS patients. 11, 12 The use of HAART is associated with a substantial and sustained decline in the incidence of Kaposi's sarcoma among patients with AIDS. [13] [14] [15] In Brazil, cases of Kaposi's sarcoma related to AIDS must be reported to the Information System for Notifiable Diseases (SINAN), which is fed mainly by the reporting and investigation of cases of diseases and conditions which appear on the national list of diseases subject to compulsory notification. Fig. 1 shows a graph with the number of new cases of Kaposi's sarcoma since the beginning of the epidemic to 06.30.2012 16 : we observe a decline in disease incidence following the availability of HAART in 1996.
Clinical manifestations of epidemic Kaposi's sarcoma
The epidemic or AIDS-related Kaposi's sarcoma has a highly variable clinical course, and can appear as minimal mucocutaneous disease or as disseminated disease with involvement of other organs. The lesions can involve the skin, oral mucosa, lymph nodes and visceral organs. Most patients present with cutaneous disease, but occasionally the visceral disease may precede cutaneous manifestation. Skin lesions can occur at any location, but are typically concentrated in the lower extremities and the head and neck. The lesions can be macular, papular, nodular or look like plaques, and they are almost all palpable and non-pruritic. The size of the skin lesions can vary from a few millimeters to several centimeters in diameter, and can be brown, pink or violet. The lesions can be discrete or confluent and typically appear in a symmetrical linear distribution along tension skin lines. Mucous membrane involvement is common (e.g., palate, gum and conjunctiva), and ulcerated or bulky tumors can interfere with speech and chewing. The lymphedema associated with the tumor, typically manifested in the lower extremities or the face, seems to be caused by secondary obstruction of lymphatic vessels. Pain when walking can be present in the case of lesions involving the soles. Lesions can occur anywhere in the gastrointestinal tract, usually an indicator of more advanced HIV infection, manifesting itself through symptoms that include odynophagia, dysphagia, nausea, vomiting, abdominal pain, hematemesis, hematochezia, melena or intestinal obstruction. Pulmonary involvement can be difficult to distinguish from opportunistic infections and can be expressed by cough, dyspnea, hemoptysis, or chest pain. Pulmonary lesions can be an asymptomatic radiographic finding and pleural effusions are often exudative and hemorrhagic. Lymphadenopathy can be the only manifestation of the disease, which requires a lymph node biopsy and can lead to significant lymphedema. 1, [17] [18] [19] [20] The introduction of HAART in order to control HIV has caused a major change in the behavior of Kaposi's sarcoma related to AIDS: it was accompanied by a dramatic decrease in incidence of disease and its less aggressive presentation, but the disease remains a severe problem in the Western world, as in the case of its manifestation with pulmonary involvement. 21, 22 HAART can cause partial or complete regression of Kaposi's sarcoma, with partial or complete disappearance of spindle-shaped cells. 23 Exacerbation of Kaposi's sarcoma (flare) can be seen after corticosteroid therapy or rituximab or as part of the immune reconstitution inflammatory syndrome which can occur upon initiation of HAART by patients. The immune reconstitution inflammatory syndrome is a pathological exaggerated inflammatory response that is due to an exuberant immune response to opportunistic infections either apparent or concealed, or cancers. The exacerbation mechanism of Kaposi's sarcoma after treatment with corticosteroids appears to be linked to an upregulation of the expression of steroid receptors. 24, 25 
Diagnosis of epidemic Kaposi's sarcoma
Although a presumptive diagnosis of Kaposi's sarcoma can be often made based on the clinical history and appearance of skin lesions, this hypothesis should be confirmed by biopsy of the lesions, whenever possible. Biopsy is especially important for atypical lesions that are associated with systemic symptoms or progress rapidly toward discarding bacillary angiomatosis. 26 There are three histological findings that are characteristic of Kaposi's sarcoma, both in cutaneous and visceral forms: angiogenesis, inflammation and proliferation. The lesions usually present two main abnormalities, which are spindle-shaped cells, arranged in a snail-like form with leukocyte infiltration and neovascularization with abhorrent proliferation of small vessels. These tiny vessels lack a baseline membrane, which gives rise to microhemorrhages and T able1-A CTG-classification of Kaposi's sarcoma. deposition of hemosiderin in tissue. With the progression of the disease, lesions evolve from stain to plaques and then to a nodular form. The standard histological characteristic does not differ among the epidemiological groups affected by the disease. 27 Additional supplementary tests might be needed for patients with systemic symptoms which might mean visceral involvement of the disease. 28
Staging and prognostic factors
There is no universally accepted classification available for epidemic Kaposi's sarcoma, and staging schemes that incorporate laboratory parameters and clinical findings have been proposed. The majority of patients with epidemic Kaposi's sarcoma do not die due to the disease; factors other than the tumor load are apparently involved in the survival of patients. The conventions used to stage Kaposi's sarcoma and the methods used to assess the benefits of treatment continue to evolve because of changes in the treatment of AIDS and the recognition of the shortcomings of the standard evaluation of the tumor. The clinical course of Kaposi's sarcoma, treatment selection and response to treatment are strongly influenced by the subjacent degree of immune deficiency and the occurrence of opportunistic infections. The AIDS Clinical Trials Group [ACTG] Oncology Committee published criteria for the evaluation of epidemic Kaposi's sarcoma. The staging system incorporates measures of disease extent, severity of immunodeficiency and presence of systemic symptoms. As can be seen in Table 1 , ACTG criteria categorize the extent of the tumor as localized or disseminated, CD4 cell count as high or low, and systemic disease as absent or present. 29 A subsequent prospective analysis of 294 patients who participated in clinical studies for Kaposi's sarcoma of the ACTG group between 1989 and 1995 showed that each variable of Table 1 (tumor, immune system and systemic disease) was independently associated with patient survival. 30 Multivariate analyses showed that worsening of the immune system was the most important individual predictor of survival. In patients with relatively high CD4 cell counts, tumor stage was predictive; a CD4 count of 150 cells/mm 3 can be a better discriminating index than the limit of 200 cells initially adopted. 31, 32 None of the previous studies was conducted in a time when HAART was already readily available. The impact of this therapy on survival in cases of Kaposi's sarcoma requires continued evaluation. [31] [32] [33] [34] In 2003, an Italian study group published a research in order to evaluate new prognostic factors and validate the ACTG staging system for Kaposi's sarcoma related to AIDS in the HAART era. Clinical, epidemiological, and staging information, as well as survival data were collected from 211 patients with AIDS-related Kaposi's sarcoma included in two Italian cohort studies on HIV as of 1996, the year in which HAART became available in Italy. In light of the results, researchers proposed to refine the application of the stage system in which the immune system should be eliminated with a determining prognosis and only the extent of the tumor (T) and systemic disease (S) should be regarded as predictive variables of survival. Two categories of risk for death were identified: (a) high risk (T1S1) and low risk (T0S0, T1S0 and T0S1). In addition, researchers showed that pulmonary involvement predicts survival better than the extent of the tumor and identifies the category with the highest risk regardless of the variable S (systemic disease). Noteworthy, survival analysis of the interaction between pulmonary disease and systemic disease appears to provide a better distribution of risk among groups of patients, with hazard ratios (HR) progressive toward death (Tp1S1 > Tp1S0 > Tp0S1 > Tp0S0) when compared to the interaction between the classical extent of the tumor and systemic disease. 35 
Therapeutic approach in epidemic Kaposi's sarcoma
Although the benefits of the use of HAART are indisputable, Kaposi's sarcoma has not disappeared as a clinical problem. Due to the fact that HAART can induce tumor regression and that the appropriate treatment of HIV infection requires the administration of that therapy, distinguishing the antitumor effects of HAART from those induced by a chemotherapeutic agent for Kaposi's sarcoma presents difficulties. 21, 22 Moreover, as described below, the scientific evidence suggests that tumor response to isolated use of HAART occurs mainly in patients who were not using this therapy.
Major treatment goals are to relieve symptoms, prevent disease progression and decrease the size of the tumor to alleviate edema, involvement of a possible affected organ and psychological stress. 36 Many low-risk patients in accordance with the ACTG (AIDS Clinical Trials Group Oncology Committee) classification present tumor regression with HAART alone. 37 High-risk patients usually require the combination of HAART and chemotherapy, which is suspended after disappearance of skin lesions. 37 
HAART
There are no randomized clinical trials comparing the treatment of Kaposi's sarcoma with HAART versus the treatment without HAART, since it is virtually recommended for all patients with AIDS-related Kaposi's sarcoma. 61 The introduction of this therapy is associated with a substantial decrease in the incidence and severity of cases of Kaposi's sarcoma recently diagnosed in patients with HIV infection. A French study that analyzed a database with 54,999 patients with over 180,000 patient-years of follow-up showed that the incidence rate of Kaposi's sarcoma dropped from 32 per 1000 person-years in 1993-1994 down to 3 per 1000 person-years after 1999. 38 Furthermore, the incidence of visceral involvement by Kaposi's sarcoma upon diagnosis dropped from over 50% to less than 30%. 38 A Swiss cohort study showed that the relative risk of development of Kaposi's sarcoma between 1997 and 1998 (HAART era) compared to the time period between 1992 and 1994 (pre-HAART era) was 0.08 (95% CI, 0.03-0.22). 39 The addition of HAART to systemic chemotherapy also increased the survival of patients with pulmonary involvement by Kaposi's sarcoma. 40 Observational studies indicate that the natural history of AIDS-related Kaposi's sarcoma has changed since the introduction of HAART, along with decreased tumor incidence. 41, 31 A retrospective study that analyzed cases of Kaposi's sarcoma in a database of 4439 people with HIV infection from pre-HAART therapy (1990) (1991) (1992) (1993) (1994) (1995) (1996) and after the introduction of HAART therapy (1997) (1998) (1999) (2000) (2001) (2002) showed that the mean count of CD4 cells and mean levels of HIV RNA were similar in the 366 patients pre-HAART and in the 40 patients in the HAART era. However, the overall risk of death was significantly lower in the HAART era (HR, 0.24). 31 Due to the control of HIV infection, immune reconstitution is the most likely explanation for this changed prognosis, much more than a direct effect on the tumor. Although inhibitors of HIV protease have antiangiogenic properties and block the development and progression of lesions resembling Kaposi's sarcoma in mice, 42 there was no difference in the possibility of clinical response associated with the use of these agents. 41, 43 Furthermore, the decreased incidence of Kaposi's sarcoma has been observed with the use of treatment regimens that do not contain protease inhibitors. 38 Recent chemotherapy is associated with the improvement of Kaposi's sarcoma; recent low viral load of HIV and HAART are associated with the improvement and resolution of Kaposi's sarcoma. The response is not associated with the type of HAART regimen (inhibitor of non-nucleoside reverse transcriptase, protease inhibitor, or enhanced with protease inhibitor ritonavir). 44 Although treatment with HAART promotes increased counts of CD4 cells to levels above those typically associated with increased susceptibility to infection, some patients develop AIDS-related Kaposi's sarcoma despite the apparent correction of their immunodeficiency. 45 In some patients with HIV who have Kaposi's sarcoma disease (moderate to advanced) HAART used in isolation may not be sufficient to tumor treatment, making it necessary to use other adjuvant therapy such as systemic chemotherapy, which showed good efficacy and resulted in significant clinical improvements when combined with antiretroviral therapy, as demonstrated by phase III studies comparing HAART in isolation with HAART combined with systemic chemotherapy. [46] [47] [48] [49] A systematic review carried out in the post-HAART era with the aim of determining whether patients with advanced Kaposi's sarcoma can respond to HAART in isolation was not explanatory. Of the available studies, there were only five cases in which patients with advanced Kaposi's sarcoma (T1) responded to HAART in the absence of concomitant therapy for the disease. 37 
Immune reconstitution inflammatory syndrome
The expression "immune reconstitution inflammatory syndrome" is used to describe a series of host responses that can occur soon after the start of HAART and has been linked to the progression of Kaposi's sarcoma in three to six weeks after initiation of treatment. The relationship between immune reconstitution inflammatory syndrome and Kaposi's sarcoma was shown in two studies: (1) a series of cases of 150 treatment-naïve patients who presented with Kaposi's sarcoma, 10 (7%) developed tumor progression when HAART was initiated; the risk of the immune reconstitution inflammatory syndrome seemed enhanced in patients with higher counts of CD4 cells or with edema associated with Kaposi's tumor; despite tumor progression, maintenance of HAART therapy was possible in those patients 50 ; (2) in another series of nine patients in an institution, progression of Kaposi's sarcoma occurred in an average of five weeks after initiation of HAART therapy and was associated with increases in CD4 cells and decrease in viral load; in all patients in whom systemic chemotherapy was used we observed tumor regression, and interruption of antiretroviral therapy was not necessary. 51 
Antiviral agents
Although HHV-8 viremia is associated with an increased risk of developing Kaposi's sarcoma, 52 there is currently no consensus on the therapeutic benefits of the use of antiviral drugs in this group of patients. In vitro studies demonstrating sensitivity of HHV-8 to antiviral agents are in disagreement. One study demonstrated that HHV-8 is sensitive to antiviral agents such as cidofovir and gancyclovir, and weakly sensitive to acyclovir. However, these drugs do not act in the latent form of the virus and it is unlikely they are effective against established tumor lesions. 53 Another study, however, found no sensitivity to acyclovir but showed activity to gancyclovir, foscarnet and cidofovir, also in the replicative phase. 54 In a clinical study of patients with AIDS and cytomegalovirus retinitis, patients who were treated with oral or intravenous gancyclovir had reduced risk of developing KS. 55 However, the drugs studied to 
Local treatments
Small localized lesions of Kaposi's sarcoma were treated using electro dissection and curettage, cryotherapy, or through surgical excision in the pre-HAART era. Kaposi's tumors are also generally very responsive to local radiotherapy, with excellent results being obtained with 20 Gy or slightly higher doses. [56] [57] [58] Radiation therapy is generally reserved for treating localized skin areas and in the oral cavity. It is less used to control pulmonary lesions, lesions of the gastrointestinal tract or other sites of Kaposi's sarcoma. Localized lesions also tend to be effectively treated with intralesional injections of vinblastine. 59 Alitretinoin gel 0.1% was also effective in local control of the lesions of Kaposi's sarcoma in a prospective multicenter randomized trial in which the substance was used two times a day for 12 weeks; overall response rate was 37%. 60 
Cytotoxic agents
In epidemic Kaposi's sarcoma, systemic chemotherapy is generally used in patients with advanced disease or when there is evidence of rapid disease progression. 61 When treatment is indicated, the use of pegylated liposomal doxorubicin or liposomal daunorubicin is usually recommended as first line treatment. 61 Other chemotherapeutic agents also used in the treatment of epidemic Kaposi's sarcoma include bleomycin, vincristine, vinblastine, etoposide and paclitaxel as monotherapy or in combination therapy. 61, 62 Indications generally accepted for the use of systemic chemotherapy as adjuvant therapy to antiretroviral agents include: (a) extensive involvement of skin (e.g., more than 25 lesions), (b) extensive cutaneous Kaposi's sarcoma that does not respond to local treatment, (c) extensive edema, (d) symptomatic visceral involvement and (e) immune reconstitution inflammatory syndrome. 61 The mode of use of various drugs considered in chemotherapy for the treatment of Kaposi's sarcoma is briefly described in Table 2 .
Liposomal anthracyclines, doxorubicin and daunorubicin constitute a considerable advance in the chemotherapy of Kaposi's sarcoma. The advantages of liposomal formulation include increased drug uptake by the tumor, which leads to a more favorable pharmacokinetic profile. Clinical studies of liposomal anthracyclines in the treatment of Kaposi's sarcoma associated with HIV/AIDS were conducted in pre-HAART era, but clinicians continue to regard them as first-line treatment agents of Kaposi's sarcoma. Both liposomal daunorubicin (40 mg/m 2 every two weeks) and pegylated liposomal doxorubicin (20 mg/m 2 every two to three weeks) showed good antitumor activity. Toxicity profile of both agents is better than that of other anthracyclines, and there are no reports of either cardiotoxicity or significant alopecia, even with high cumulative doses. However, these agents still cause significant myelosuppression and occasional emesis. In addition, infusion-related hypotension and hand-foot syndrome are new adverse events seen with the use of such liposomal formulations. 61 A phase III randomized study comparing liposomal daunorubicin and ABV regimen (doxorubicin, bleomycin and vincristine) revealed no difference in terms of overall response rates (partial response + complete response), time to treatment failure and survival duration. 63 Two randomized phase III studies compared pegylated liposomal doxorubicin with conventional chemotherapy combinations (ABV in a study and BV [bleomycin + vincristine] in another) as first-line treatment for patients with Kaposi's sarcoma who were not receiving HAART. The two studies showed that response rates were higher among groups of patients who received pegylated liposomal doxorubicin, but responses were not sustained over time. 64, 65 The three studies mentioned cannot be directly compared. A small randomized study included 79 patients with Kaposi's sarcoma who were randomized to receive pegylated liposomal doxorubicin (20 mg/m 2 ) or liposomal daunorubicin (40 mg/m 2 ) every two weeks for up to six cycles. Differences have been shown favoring pegylated liposomal doxorubicin. 66 Myelosuppression (e.g., neutropenia) is a major side effect of pegylated liposomal doxorubicin, representing a limiting factor in the therapeutic regimen for the treatment of neoplasia. Patients who develop neutropenic fever (defined by the presence of fever, oral temperature >38.3 • Co r≥38.3 • C for more than 1 h; whereas neutropenia is defined as neutrophil count <500 mm −3 or between 500 and 1000 mm −3 and tend to fall in the next 48 h) in the course of chemotherapy should be carefully evaluated for whether they should receive treatment with myeloid growth factors. 67 In the case of using filgrastim, the daily dose is 5 g/kg/day, treatment should be continued until absolute neutrophil counts reach their normal value. 67 Hand-foot syndrome is a set of signs and symptoms of acute nature affecting the palms of the hands and soles of the feet, being strongly associated with antineoplastic chemotherapy, occurring to a lesser extent in patients treated with liposomal anthracyclines compared with other chemotherapy agents such as 5-fluorouracil and derivatives. In treatment schemes where there is an expected rate of occurrence of this syndrome, it is important that patients be able to recognize early signs, so that therapy can be adjusted immediately. Changes in dose or systemic and local approaches can be used. Once symptoms have subsided, therapy can usually be restarted according to initial planning. Upon recurrence of symptoms, especially if more severe, dose adjustment is required. 68 Pyridoxine (vitamin B6) has shown benefits as systemic therapy of hand-foot syndrome. There are reports of complete disappearance of hand-foot syndrome with doses of 50-150 mg daily. However, some patients may not respond to this drug. Although the exact mechanism of action is not yet fully understood, pyridoxine can also be used prophylactically. Anti-inflammatory inhibitors of cyclooxygenase-2 (COX-2) have also proven effective in the prophylaxis of handfoot syndrome associated with chemotherapy. High potency corticosteroids and disinfectant treatment of vesicles and erosions were effective when considering a topical therapy. Preventive use of glucocorticoids, by contrast, proved ineffective. In mild cases of the syndrome, avoid mechanical irritation of the skin on the palms of hands and soles of feet, and the use of emollient creams or soft gels is enough for control and relief of symptoms. Cooling of the affected areas using cold baths of hands and feet (without intensive washing) also helps in relief of symptoms. Depending on the severity of the syndrome, cure occurs in a matter of days or weeks. 68 Although paclitaxel is potentially more toxic than liposomal anthracyclines, it has remarkable efficacy as second-line treatment of Kaposi's sarcoma, 69, 70 and can be an alternative to initial therapy of patients with advanced symptomatic disease. The effectiveness of paclitaxel was originally demonstrated in a phase II study with 28 evaluable patients in which 20 (71%) had higher responses to the treatment regimen of 135 mg/m 2 every 3 weeks (18 partial responses, one full clinical response and one full response). Responses were observed in all five patients with pulmonary lesions of Kaposi's sarcoma and all four patients had received prior anthracycline-based chemotherapy. Treatment toxicity included grade 4 thrombocytopenia in 6 of the 29 enrolled patients and grade 4 neutropenia in 22 of the 29 patients treated without the use of hematopoietic growth factors. 71 Treatment regimen of paclitaxel 100 mg/m 2 every 2 weeks was compared with the use of pegylated liposomal doxorubicin in a dose of 20 mg/m 2 every 3 weeks in a randomized clinical trial conducted after the introduction of routine treatment with HAART. 46 In this study, 73 evaluable patients with Kaposi's sarcoma associated with AIDS were included between 1998 and 2002 (the trial was prematurely terminated because of low patient inclusion). There were no statistically significant differences between the two treatment regimens in terms of response rate, progression-free survival or overall survival. The two treatment regimens propitiated considerable improvement of pain and of edema secondary to tumor. 46 Myelosuppression (e.g., neutropenia) induced by paclitaxel is an important side effect, representing a limiting factor in the therapeutic regimen for the treatment of neoplasia. Patients who develop neutropenic fever (defined by the presence of fever, oral temperature >38.3 • Co r≥38.3 • C for more than 1 h; whereas neutropenia is defined as neutrophil counts <500 mm −3 or between 500 and 1000 mm −3 and tend to fall in the next 48 h) in the course of chemotherapy should be carefully evaluated for whether they should receive treatment with myeloid growth factors. 67 In the case of the use of filgrastim, the daily dose is 5 g/kg/day, and treatment should be continued until absolute neutrophil count reaches normal value. 67 Before the era of HAART, several other chemotherapeutic agents (e.g., bleomycin, doxorubicin, vinblastine, vincristine, and etoposide) were active in the treatment of Kaposi's sarcoma related to AIDS in case reports and in small phase II trials that evaluated different combinations and doses of these drugs. 61 The percentage of patients achieving a decrease of ≥50% in number of lesions ranged from 58% to 90% under treatment with vinca alkaloids, from 74% to 76% with etoposide was 97% with the combination of vinblastine and bleomycin. However, clinical studies that evaluated these regimens presented low quality due to the lack of a standardized classification of disease activity and clinical outcomes analyzed. Therefore, evidence for the effectiveness of any of these treatment regimens is of low quality and does not support recommendation of any of these regimens in particular. 72 For the duration of treatment with HAART, both pegylated liposomal doxorubicin and paclitaxel are isolated active agents in the treatment of epidemic Kaposi's sarcoma, with response rates close to 50%. 61 
Immunotherapy
The use of biological response modifier interferon-␣ was approved for the treatment of Kaposi's sarcoma before the availability of HAART and liposomal anthracyclines. Interferons-␣ were extensively studied and showed objective response rate of 40% in patients with epidemic Kaposi's sarcoma. 73, 74 In these studies, responses differed significantly according to the prognostic factors of disease extent, prior or coexistent opportunistic infections, previous treatment with chemotherapy, CD4 lymphocyte counts of less than 200 cells/mm 3 , presence of circulating acid-labile interferon-␣ and increased ␤2-microglobulin.
Response to interferon-␣ often requires continuous treatment for 6 months or more, since response time is typically longer than four months. Interferon-␣ should not be considered as a therapeutic option in case of progressive or visceral disease. Toxicity of high doses of interferon-␣ (e.g., fever, chills, neutropenia and depression) is common and low responses are observed in the presence of low counts of CD4 cells. 61 Interferon-␣ is not very often used today due to its toxicity profile and because it does not work well in many patients with AIDS. 28 Interleukin-12 has shown a response rate of 71% (95% CI, 48-89%) in the treatment of Kaposi's sarcoma in 24 evaluable patients in a phase I study. 75 Summary of therapeutic recommendations for epidemic Kaposi's sarcoma Table 2 shows possible therapeutic approaches for patients with epidemic Kaposi's sarcoma. Specifically, Table 3 presents main cytotoxic agents which can be used in the chemotherapy treatment of epidemic Kaposi's sarcoma.
Recommendations
Based on the increased risk of mortality in the groups below, this committee makes the following recommendations related upon diagnosis and treatment of epidemic Kaposi's sarcoma. 
Diagnostic approach
• Patients with confirmed KS and who fit in category S1 must be submitted to upper and lower endoscopy as well as bronchoscopy, regardless of the presence of clinical symptoms.
• If there is no contraindication, investigation of pulmonary involvement by bronchoscopy should be performed in all patients with KS.
• Investigation of visceral lesions using endoscopic examinations should be performed in symptomatic patients.
• Investigation of visceral lesions using endoscopic examinations should be performed in patients unable to immediately start HAART or with virological failure to antiretroviral therapy.
• Investigation of visceral lesions using endoscopic examinations should be performed in patients who developed KS in regular use of HAART.
Therapeutic approach
HAART
Because it is an AIDS-defining disease, all patients should receive HAART, regardless of CD4 count. 76 
Chemotherapy
• Systemic chemotherapy should be initiated in:
• S1T1 patients.
• Patients with pulmonary involvement.
• Patients with symptomatic visceral lesions.
• Patients with lymphedema secondary to Kaposi's sarcoma.
• Patients with rapidly progressive skin disease.
• Patients with progression of clinical disease after introduction of HAART.
• Patients with immune reconstitution inflammatory syndrome by Kaposi's sarcoma.
• Patients who developed Kaposi's sarcoma in regular use of HAART, regardless of disease stage.
Systemic chemotherapy should be considered:
• Patients unable to immediately start HAART or with current virological failure to antiretroviral therapy.
• Patients with cosmetically disfiguring lesions that did not respond to local therapy. 
Criteria of response to chemotherapy
Definitions recommended for criteria of response to chemotherapy29 are described below. Full response (FR): absence of any detectable residual disease, including tumor-associated edema, persisting for at least 4 weeks. In patients in whom macular pigment (brown or beige) skin lesions persist after apparent FR, biopsy of at least one representative lesion is required to document the absence of malignant cells. In patients known to have had visceral disease, revaluation with appropriate endoscopic or radiological procedures should be made. If there are contraindications for such procedures the patient can be classified as having clinical FR.
Partial response (PR): a decrease of 50% or more in the number and/or size of pre-existing lesions maintained for at least 4 weeks without the appearance of new skin lesions or oral lesions or visceral lesions or worsening of effusions/edema associated with the tumor, or an increase of 25% or more in the product of two-dimensional diameters of any indicative lesion.
Stable disease: any response that does not meet criteria for partial response (PR) or progressive disease.
Progressive disease: an increase greater than or equal to 25% in the number or size of pre-existing lesions and/or appearance of new lesions.
In patients with an indication for systemic chemotherapy, this committee recommends that treatment be discontinued in the following situations:
• after regression of cutaneous lesions;
• after complete remission of lesions in the respiratory tract, if any;
• after remission of symptoms in visceral lesions, if any;
• if there is evidence of clinical benefit of continuing treatment.
Final considerations
Above recommendations have been prepared considering the prognosis of patients with Kaposi's sarcoma in use of HAART. Where this therapy is not used for any reason, patients with visceral lesions, even asymptomatic, should be considered in accordance with the classification of ACTG (AIDS Clinical Trials Group Oncology Committee) and treatment should be optimized.
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